The red nucleus and mesencephalic tegmentum in a ranid amphibian: a cytoarchitectonic and HRP connectional study.
Movement control in vertebrates is a complex function that is known to involve several parallel systems. In amphibians, which lack the isocortical structures shown in mammals to initiate and control voluntary movements, supraspinal motor control systems have received surprisingly little attention. Because amphibians lack a corticospinal equivalent, coordination and control of all movement strategies must take place in non-cortical, supraspinal integrating centers. The rubro-cerebello-rubrospinal circuit is likely to represent a major motor control system in such vertebrates. In this anatomical investigation four mesencephalic tegmentospinal projection nuclei are described in ranid amphibians (Rana catesbiana and Rana pipiens): reticular formation, accessory optic complex, interstitial nucleus of Cajal, and the red nucleus. The red nucleus, which shows no distinct somatotopic organization, can be distinguished because it is the only one of the four that is predominantly contralateral in its projections. Horseradish peroxidase injections into the tegmentum and the cerebellum demonstrated that the red nucleus also maintains reciprocal connections with the cerebellum via the deep cerebellar nucleus. These connections could not be localized to any distinct region in the deep cerebellar nuclear mass, suggesting that this represents a single cerebellar recipient nucleus. Thus, anuran amphibians are shown to possess the major pathways that comprise the rubro-cerebello-rubrospinal circuitry in mammals.